Background: Nephrotic syndrome (NS) is a one of most common renal disease in children causing massive proteinuria. In patients with NS, other proteins like thyroid hormones and hormone binding protein are also lost in urine in addition to albuminuria. So, this study was done to find out the thyroid function status of nephrotic syndrome children and to compare the thyroid function of healthy control children.
Introduction
NS is a common renal disease. It is 15 times more common in children than adults. The incidence is 20-40/ million population and it varies in different part of the world. In USA the incidence is 20-70/ million population 1 whereas it is 90-100/ million population in Indian subcontinent. In patients with proteinuria in nephrotic syndrome, many other proteins beside albumin are lost in the urine. Among these are hormones and hormone-binding proteins. Several studies 2, 3 have documented that urinary loss of thyroid hormones and thyroxinbinding globulin (TBG) in patients with proteinuria.
In patients with the nephrotic syndrome, loss of thyroid hormones may lead to low free thyroid hormone levels unless production is increased under the influence of thyroid-stimulating hormone (TSH). Furthermore, loss of albumin and TBG may reduce the binding capacity for thyroid hormones, resulting in a decrease in total triiodothyronine (T3) and thyroxin (T4) concentrations. 4 Thyroid hormone in the circulation is bound to proteins, mainly thyroid binding globulin, prealbumin and albumin. In different studies 4 reported that nephrotic syndrome results in urinary loss of intermediate sized plasma proteins (40-200 kDa) and hormone binding proteins such as thyroxine binding globulin (TBG), transthyretin and albumin leading to reduction in thyroid hormones. [4] [5] Possibility of hypothyroidism in patients with nephrotic syndrome was reported 100 years above. 5 However symptoms of hypothyroidism with increased Thyroid-Stimulating Hormone (TSH) in children with nephrotic syndrome were discovered about 30 years later. 6 In some study shows that existence of a hypothyroid state in some infants with NS; they recommended routine thyroid screening and early replacement therapy. 7 Mild hypothyroidism in children with untreated NS, partly because of losses of T4, T3, free T4, free T3 and TBG in the urine. 8 Nephrotic syndrome patients have an increased risk of subclinical hypothyroidism 9 specifically, TSH levels were higher in patients with proteinuric renal diseases when compared with controls. 9, 10 Proteinuria results in loss of thyroid hormone stimulating TSH production 11 . Mean value of serum T3 and T4 in children during nephrosis were within normal limit however mean value of thyroid stimulating hormone (TSH) was higher than normal level during nephrosis 12 and also concluded that nephrotic syndrome commonly have a state of mild or sub-clinical hypothyroidism during proteinuria although they are clinically euthyroid.
This study was done to find out the thyroid status of NS children and to compare the thyroid function of healthy control children.
Materials and Methods
This was a cross sectional comparative study done in Department of Paediatrics, Rajshahi Medical College and Nuclear Medicine Centre, Rajshahi, during July 2014 to June 2016. Total 30 number of patients with childhood nephrotic syndrome who fulfill the inclusion and exclusion criteria were included as study subject of both sex and age between 2-12 yrs and another 30 non nephrotic syndrome apparently healthy children were be as control. Nephrotic syndrome was diagnosed according of to ISKDC criteria like oedema, urinary protein excretion>1 gm/m 2 body surface area/day, serum albumin >2.5 gm/dl and serum cholesterol>220 mg/dl. Patients of secondary Nephrotic syndrome, renal failure, known case of thyroid disease and acute illness known to cause thyroid dysfunction are excluded from this study. After taken written consent from patient or legal guardian data were collected by history, clinical examinations and laboratory investigations. Thyroid function statuses were evaluated by measurement of S.T 4 , T 3 and TSH level in Nuclear medicine centre in Rajshahi. After collecting data statistical analysis were done by help of SPSS software program version 16.0. Descriptive analytical techniques including frequency distribution, computation percentage, mean, SD etc were used. Association between variables was conducted by using Chi-square, student T-test and Pearson's correlation coefficient test as applicable. P-value <0.05 were be considered significant.
Results
Total 30 number of patients with childhood nephrotic syndrome were included as study subject of both sex and age between 2-12 yrs and another 30 non nephrotic syndrome apparently healthy children were be as control. Bar diagram showed that serum T4 was low in 26(86.6%) NS patients and normal in all healthy controls in figure -1. Serum TSH was normal in20 (66.7%) number of nephrotic syndrome patients and high in 9 (30%) patients and 1 had low serum TSH. In healthy control 27(90%) had normal TSH and 3(10%) had low TSH. Among the cases most of the patients had low T4 (n 26, 86.6%), and normal T4 was 13.2% (n 4). In case of TSH most of the patients had normal TSH (n-20, 66.7%) and high in 30% (n 9) of NS patients Among the cases most of the patients had secondary hypothyroid (n 19, 63.3%), overt hypothyroid was (n 7, 23.3%). Other was subclinical hypothyroid (n 2, 6.7%), and normal thyroid status was 1 (3.3%).
Discussion
In our study highest frequency (53.4%) of NS was observed in age <5 years. The mean (±SD) age was 6.26 ± 3.6 years. Similar pattern of age distribution was observed in other studies. 1, 8, 13 More male children were suffering from NS than female children. Boys and girls ratio in this study was 2.3:1. Similarly boys predominance was observed also in other studies. 1, 14, 15 Proteinuria is associated with urinary excretion of thyroid hormones and thyroxine binding globulin (TBG). Relatively more hypoalbuminemia was also noted among children. 1, 3, 8, 16 Which is a universal finding. 3, 8, 18 In some studies show that mean serum T4 & T3 to be significantly lower and TSH to be significantly high in children with NS as compared to healthy subjects. 8, 12 After this study we have agreed upon the above findings but some degree of difference in observation was noted in other studies. 3, 8 In this study serum T 3 was low most of patients with NS (n 25, 83.3%), serum T4 was low in 26(86.6%) NS patients and Serum TSH was normal in most (66.7%, n 20) of the patients and high in 30% (n 9). Unlike others study a significantly higher proportion of secondary hypothyroidism in 19 (63.3%) patients was observed in this study, overt hypothyroidism was 7(23.3%) and subclinical hypothyroid was 2 (6.7%). Occurrence of overt hypothyroidism and subclinical hypothyroidism was also described by some studies 3, 8 but at much lower frequency.
Overt hypothyroidism associated with NS should always be treated because overt hypothyroidism is associated with cardiovascular morbidity and mortality. But, whether subclinical hypothyroidism associated with NS should to be treated or not with L-thyroxine remains unclear. In some prospectively studied 13 35 children with NS who also had subclinical hypothyroidism (mean TSH= 8.93±3.15 μIU/ml) during nephrosis. They found that this thyroid dysfunction resolves after remission of NS (mean TSH= 5.77±0.65 μIU/ml). So, we concluded that subclinical hypothyroidism state in NS is temporary and improves with remission 13 and no treatment is needed. On the contrary a trial of low dose L-thyroxine in 59 patient with primary NS and thyroid dysfunction small doses of L-thyroxine can influence remission of NS, in terms of shortening the course and improving the cure rate. 20
Conclusion
Different forms of thyroid dysfunctions are associated with nephrotic syndrome. In patients with nephrotic syndrome large amount of protein is lost in urine along with thyroid hormones and hormone binding proteins. This hormone loss may lead to low T4, T3 and sometimes high or normal TSH level. NS was found to be associated with secondary and overt hypothyroidism and sometimes subclinical hypothyroidism. Considering the result of this study and observations done by other researchers it can be concluded that nephrotic range proteinuria is associated with thyroid hormone loss in urine and this can lead to significant reduction in serum T4, T3 and associate with normal or significant increase in serum TSH. So patients with NS can associate with secondary hypothyroidism or even overt hypothyroidism.
Recommendations
1. High index of suspicion is required to identify hypothyroidism in patients with NS and should be screened for thyroid status if proteinuria is heavy and prolonged.
2. Further evaluation for causes of secondary hypothyroidism in nephrotic syndrome patients (pituitatry or hypothalamus or any immunological factors that can affect both kidney and pituitary or hypothalamus) should be done.
3.
A large population based study can be performed to see whether thyroid hormone replacement has any influence on NS who have thyroid dysfunction as hypothyroidism.
4. Every NS patient should be screened for Secondary hypothyroidism.
Limitations of This Study
It is a small scale cross sectional study. Other limitations of our study are patients and healthy controls are not screened for auto-immune thyroid disease (ie. Anti-TPO antibody) and FT4 & FT3 were not measured.
